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Abstract of JP2000087179 
PROBLEM TO BE SOLVED: To solve the 
problem that machinability is not exhibited at 
all by some machining methods and also the 
problem of deterioration in material quality, 
further to improve chip treatability at deep hole 
drilling, and to provide a steel for machine 
structural use, having excellent machinability 
under a wide range of machining methods and 
machining conditions without causing marked 
deterioration in the strength characteristics of 
steel material and particularly excellent in 
cemented carbide wear resistance and chip 
treatability. SOLUTION: This steel has a 
composition consisting of, by weight, 0.10- 
0.65% C, 0.03-1.00% Si, 0.30-2.50% Mn, 
0.03-0.35% S, 0.005-0.060% Al, 0.0005- 
0.020% Ca, 0.0005-0.020% Mg, and the 
balance Fe with inevitable impurities. 
Moreover, as sulfide inclusions, this steel 
contains one or >=2 kinds among MnS, CaS, 
MgS, (Ca, Mn)S, and (Mg, Mn)S and further 
contains either or both of (Ca, Mg)S and (Ca, 
Mg, Mn)S. This steel is decreased in the 
anisotropy of mechanical properties and 
increased in the stable drilling depth shown by 
the stable drilling time in figure. 
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(57) imm 

mm) munxxmizx. *)-£<vmm&m2%^ffi 

[*&*ai 11%T\C:0. 10-0. 6 5%. 
Si:0. 03-1. 00%,Mn:0. 3 0-2. 5 
0%. S : 0. 0 3-0. 3 5%. A 1 : 0. 0 0 5- 
0. 0 6 0%. Ca : 0. 000 5 — 0. 020%. M 
g:0. 0005-0. 0 2 0%mi, StSBFefc 

nS.CaS.MgS. (Ca.Mn)S. (Mg.M 
n) s<oia*fc«2atLhS-*^L. JMClCa, 
Mg) S. (Ca. Mg. Mn) S<r>\m&tz\t2m* 

^ l . mmmnnm-x&tf'bz < . 1 
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Hmmi) lfl%T'. C:0. 10-0. 6 5%. 
Si :0. 0 3-1.00%. Mn:0. 3 0-2. 5 
0%. S : 0. 0 3-0. 3 5%, A 1 : 0. 0 0 5- 
0. 060%. Ca:0. 0005 — 0. 020%. M 
g:0. 0005-0. 0 2 0%^^L. ^SPF efc 

nS. CaS. MgS. (Ca.Mn)S, (Mg. M 
n) S<r)im£fzli2mV±$:ttL. ££>(C(Ca. 
Mg) S. (Ca. Mg. Mn) S<r> 1 S^^(i2S$r 

[IlM<Jf2] fiS%T'. C:0. 10-0. 6 5%. 
Si : 0. 0 3—1. 0 0%. Mn : 0. 3 0 — 2. 5 
0%. S : 0. 0 3-0. 35%. Al : 0. 0 0 5 — 
0. 060%. Ca: 0. 0 00 5 — 0. 0 2 0%. M 
g : 0. 0005-0. 0 2 0%JttL. Cr : 0. 
1-2. 0%. Mo: 0. 05-1. 00%. Ni : 
0. 1-3. 5%. V : 0. 01-0. 5 0%frt>miR 

m^mzfrhtt:*). WiimmcDiKEVatixMns. c 

a S . MgS. (Ca.Mn)S. (Mg.Mn)ScT) 

iai*r(i2aW±£l^rL. (C a. Mg) 

S. (Ca. Mg. Mn) SCO 1 «£fc(±2«£&* 

[ m*m 3 ] fB*ift i ^ 2 iztmnmom 

mfcttTmizDlltX . Sfi%T\ Bi : 0. 0 1-0. 
30%. Pb : 0. 01—0. 30%. REM : 0 . 0 

oi-o. i o%*^^L^ia^/c(i2aW-h^^ 

ITU lS«Wtt^il:fr14#/js£ < . *>o|Tfl»"fift 
[00 0 1] 

Mtmmm^i&mzMi&t l. ««wtt©<oii*tt^h 

[00 0 2] 

[£*<?>&»] 5£^WHiJJPl<7)SiSil:. gKrtb^g 

tcff -> t . fissaf >tffl«c ffiffl $ 4 gswco&B w 

?fflR^4^WK##g*£*iT^4. SHE. 

izmizixz^&mmmt lt. Pb. s. cam 



[0003] Pbtfcffigfcj:. 2£*IHtitt£L 

W»«uitt«oiS»«:*L. K 'J Mini, ^-yrsni. 'J 
-vim. 4K'9flmt£<DIji»ffir<o®ft. *>,fctf (5\ 

»s / h y ;ns ) ^ 3 *a^t Lfc«^»aEjt*f«n 
hTM^mmm^th^z^iz-m^jzmx'hh. 
mum^z p bffijacoimtiiii'hz < . tf L^gm^tfo 

^m^W^i: LT P b<o«an««:«^S-£ ftfcftfc. 

p b t mmcoiSMAX'h 0 . wmvwmm£.ti \, ^xw 
®<r>£js&®%ti:bLx>z> b i zmm-h. 
[0004] swffl^ti:. im^^KcmnmxizML 

4fc*>. £EiE*|fti*^iSft*-|filfc:i£^<HonT««fi 
4. LfctfoT. W9&U£tfWgtZtih&tiZtt*b 

[0005]^. C aJftKtcJ; 0«+<oBMfcfc&*Nfc 

tttcc^^x. t- mm & mmmmmtofmxM 

*SrK*Lv^g«S&*«:*-r. L^L. Ca]«ttfflSB 

[0006 ] ft*cOC affilSttHij^t (i^>5r 0 . Sftffl 

fe^-fc4Htt ifca&»6i3l»L. |h]B#^«H'J 

tttlftLtS-frfcWfcLTft&TS-l 5 7 7 736**4. 
^C?51^. CaBKB!TOJ^O±0^^{i^^*>'. +^ 

fraiwttfcf&afctt^ao s *asjirr s^* 1 * o . * 
<ni%izizmim> * s * ^^ic^+^-^aw 

C a ^^«4"tC^*$ ii-^^ttiCa^SO **fiV ^ A 
ajSfflt LT<0Sgit{ie^TfflfilT-*4. 
[00 07] ^O^WCatlSI^j^&fflo/c^ 
lT^5 2-7 4 0 5tC|2aStL3tMg. BacO^ 
iaf7c3)SOiaife«2«SrO. l%WTtS. Se. 
TeJ:0^r4»I2»7c3ROl«JaJb*0. 0 3%-0. 
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#0. OlJ^fcfr&ttfflfflaWSfl-C^S. 

L, S efcTe , gt3tm?i?#±M\ ifc 

#W5 1- 63 3 1 2*^0. IftftZr^SJn 

ft£>(iMg. Ba, Sr^SrffifflLTV^^'^-fiXtC 
[0008] 

g. REM (46±S&«) «0«£8HlD*>&. ±$<O e fc? 
[0009] 

mm tat* t * & fc«> , tmitt s ffii± s 

*sfe«>fc:**« s immti t Wft<nwvRtiQ.&*. 

[ooio] ■ttch-h, iMicom&zmm- 
ft/m^mi. n&minftwx'i*. mm.%x\ c : 

0. 10-0. 65%. Si :0. 03 — 1. 00%. 
Mn:0. 3 0-2. 50%. S : 0. 0 3-0. 3 5 
%. A 1 : 0. 00 5 — 0. 0 6 0%. Ca : 0. 00 
0 5 — 0. 0 2 0%. Mg : 0. 0005 — 0. 020 

fcWkVftWfat LTMnS. CaS. MgS, (C 
a. Mn) S. (Mg. Mn) SCO 1 2«iU± 
£#*U $<i>(C (Ca. Mg) S. (Ca. Mg. M 
n) S*>l«ajtli28£a*U ««Wtt«OS*1t 

[ooii] m*m2comix'ii. m&%x. c : o. 

10-0. 65%. Si : 0. 0 3-1. 0 0%. M 
n:0. 30 — 2. 50%. S:0. 03 — 0. 35 
%. A 1 : 0. 005 — 0. 0 6 0%. Ca : 0. 00 
0 5-0.020%. Mg:0. 000 5 — 0. 0 20 
%£#WU Cr : 0. 1-2. 0%, Mo : 0. 05 
— 1 . 0 0%. N i : 0. 1—3. 5%. V : 0. 0 1 

-o. 5 0%&e>miRitzimtt:ii.2m&Ltztt-$' 

MM£ cr>X'h 0 . SKBFe*jJ:tX^«^*fift*> 
^=5:0 . UMnS. CaS. Mg 



S, (Ca.Mn)S. (Mg, Mn) S^llifcli 
2atLt?:ML > ?iil:(Ca. Mg) S. (Ca. 
Mg. Mn) Stf>l«Afctt28£-&*U »«<Wtt® 

[0012] ift&f 3 *>3MJiT« . if*JS 1 * fc«itf# 

JH2tcis«<o«»fir«^7cS(cao^T, b 

i : 0. 0 1-0. 30%. Pb : 0. 01—0. 30 
%. REM : 0. 0 0 1-0. 1 0 96*>£H«Lfcl« 
a*:li2«JaJb£#WU WWWttKOH^rtt^^S 

[0013] B i PbtiflftD-S&7C»KJfr< 

imm i . lY&mt M&mzmm LKvmt 

vrnzitz. z.<nz\}:iimxbiitoxmz%5&;®m$: 

h. REMiica. w%tmi±o\izmmjkftim<r> 

a. Mg*ij:t/REMoa-&assp*»A,««iwes^)s* 
it^h§< . t^mmifimihwmmmx'hh. 
[ooi43 ot. *^Hj^ov^T«aet^-rs. * 

foS-JBffifWWU Wm&r&tt.. »fcff*J*:trtt«:* 

tfcB'JIHJ: 0 t»HiJtt**iBfc:ifii±$«J: 3 t^6t,<0T 
&£. fc#U CafcMgli-^*£»tt«tifc#£$ 

CafcMg££#3tf&fc*ft&*ijL»fc:iMt8& 

flo$^*£*&^s*is&#$&»**& <±nis. 
[0015] mz, xmmiWkcwsmtimLx 
mmm.s.mw&m^zmx'hh. mzvo 

&Pb. Bi. REM<Ol«4fctt2«J3Lt£aSl0U 
«fiWfc^BtTS»aiaifcflUli-4fcJ:v^ 

[0016] mz. *ftmz&ftmwmmmm<?>ffif8. 

C : 0 . 1 0-0 .6 5%. C(±. ^Mfltjtffliit LT 

(m&tw&^&tefrcDimjmx'b*) , o. io%m 

[00 17] Si : 0. 0 3-1. 00%. Sili. 1 
JH^OBaSJWtLT^^-CJbSfcATBRSrO. 0 3% 
L*»L. mtllzmarf&tm&Zi&TZit&lZ 
i)\ mWZT5fflg.0yftWfoXfo&S i 0 2 *4«5*T 
&H'Mt£fc3-£6*ak±|5B£ 1 . 00%fc-f£. 

[0018]Mn:0. 3 0 — 2. 5 0%. Mnli, — 
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[00 1 93 S : 0. 0 3-0. 3 5%, Sii. tftffltt 
i$«»*S:»43t AK«iKir < fc t 0 . 0 3 %0±WM 

*Wfc«r9. «»P*tt36**ft-<-6fcft, ±18*0. 
[00 20] A 1 : 0. 0 0 5-0. 0 6 0%, A 1 

ii, mmcr>tzibi,z^xco7tmx'h o o . 005 %vxt 

>mX'hh1f. 0. 0 6 0%£S*.T*?rS-£TiAl 
0. 0 6 0%b?&. 

[002 1 ] Ca : 0. 000 5 — 0. 0 2 0%, Ca 

a. Mn, Mstmzmim^±fS.7tmx'h r ). wm 
fa±a.mz i, miuMtifflmiz i s mmm^ncom^ 

0. 000 5%aMStJ.W. KiSKPrCOC a£ 

«oa**c*< , >mvxtizttz-£xi>z<W)mtf 

mattMt**)* *StC*4fc*>Ca*>.tRfc0. 02 

o%t-ra. 

[00 2 2] Mg : 0. 00 0 5-0. 0 2 0%, Mg 

to. 0005 %JiLbJ*BT'S>*>#. iMIJBLJ:t**S 
itX & *«03MMitHtFR!Rfc & OaHkt* & tfVCM g<0 
±K8£0. 020%i-f&. 

[0023]Cr:0. 1 — 2. 0%, Mo : 0. 05 
— 1 . 0 0%, N i : 0. 1—3. 5%, C r. Mo, 

Nili. M<o^teisJ:tfratt£fo±3-£S7are\ <r 

*i & <ott« * $ 1 1 i*j± s # * &m<?>*> h m&izmmt 

h. *<m&*nhtz#>\,ZCr\,tO. l%fcJL±. Mo(i 
0. 0 5%1-li, NiliO. lXULbWBT* 1 ). £ft 

mmm%<7)tz#> izu c r « 2 . 0 %wt , Mom. 

0 0% WT, Niii3. 5 %ja~Ffc a. 

[0024] V: 0. 01-0. 50%. Vli, #rfcb?£ 

h^^zwmth. zvfim&nkhKAtv . oi%JiUb 

iSmZ'hhifi. 0. 5 0%*iBiT**S-frTtSS»«i 
[00 2 5] Bi : 0. 0 1-0. 30%. Bili, I 

»4fc«i0. 0 1 %KlhmX'hhifi. 0. 3 0%£j@ 



to, XR8£0. 309Sfc-t6. 
[0 0 26 3 Pb: 0. 01-0. 3 0%. Pbll B 

i tmmnMZkifh*) . z<?msk£m&iz&o . 01% 
v±iZmx'b&w. 0. 3o%zmx.xiz3iZ-£xi>9j 

-tffiSrO. 30%t-T?>„ 

[0027]REM:0. 001-0. 10%, REM 

im<m<nBBmw®$ktf*$^tzib. m s , c a « 

**J(W8*&«*fcfflV»4. Mg, Cafc'ft 

REMIiit, Ce, La, N d , Pr, SmiO 

ooi%tt±&mx'fr&ti\ o. io%zmx.x$GZ 

0. 10%t-TS. *%Bfl^fcV%TS-(tfeA^'JttSr(tn 
±S*6aWKov «, lit WSHUTiOfiittWtjRK* 

m&zv&xsk^ftmtz^xiima^nM n s« 
irjitw. *^0^oxflmii#ttA j #^tffi 

m, XlWft* Mn. M g , C a OSSftfll^ttaWi fc 
thX'hhZ ttftefr-otz. 
[0028] 

iztwcommmmi ( 1 ) #«<oifc*JH 1 co^srn 

Sfe-tSWi, SS%T. C : 0. 10-0. 6 5%, S 
i : 0. 0 3-1. 0 0%, Mn : 0. 30-2. 50 
%, S:0. 03-0. 3 5%, A 1 :0. 00 5 — 
0. 060%. Ca: 0. 000 5-0. 0 2 0%. M 
g:0. 0 00 5-0. 0 2 0%**4T*-*IR«ffigffl 
«*JS»L. J!Ma£BE**vMiJ»ia«St*fifd. zn± 

n. mzmimxM : ®M.mzmii&. 

[0029] (2) *m&m 2 *>»BJ!£SQfr*$ C 
«. Sfi%T'. C : 0 . 10-0. 65%, Si : 0. 
03—1. 0 0%. Mn : 0. 30 — 2. 50%. S: 
0. 0 3-0. 3 5%, A 1 :0. 00 5-0. 060 
%. Ca : 0. 00 0 5-0. 0 2 0%. Mg : 0. 0 
005-0. 0 2 0%mL, Cr : 0. 1—2. 0 
%, Mo : 0. 0 5-1. 00%, N i : 0. 1-3. 
5%, V: 0. 0 1-0. 5 0%a»4>aHRLfcl»4fc 
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wm&tt tza» h mwmvmti . mzmmmxmmM, 
[0030] ( 3 ) *mnm-$m 3 <r>%wz mmtz> c 

«. fift%T\ C : 0 . 1 0-0 . 65%, Si :0. 

0 3-1 . 0 0%. Mn : 0. 3 0-2. 5 0%. S : 
0. 0 3-0. 3 5%, A 1 : 0. 0 0 5-0. 0 60 
%,Ca:0. 0 00 5-0. 0 2 0%. Mg:0. 0 
005-0. 02 0%mL, iiflCto-CliCr : 
0. 1—2. 0%. Mo:0. 05—1. 00%. N 

1 : 0. 1-3. 5%. V : 0. 0 1-0. 50%K 

0. 0 1—0. 3 0%. Pb : 0. 0 1—0. 3 0%. 
REM : 0 . 00 1-0. 1 0 Lit lSife 

w^m^ ft s s»*m . mzmmmxmmm 



mzmti, £KMK$>mojLi%<7)V}i®>)mmzmtiz> . 

[003 1] 

*HJS*^ 1 ifcKiB (ft#iB£Hr 

tf) 5:3 0 k g*3SMflFfc:T»»U 1 2 0 O°CT'0 
4 0mmtiii;^6 0mm'\iftUc, 04Omm^ 
<0. A-F». I— NftltCOtvCttl 2 0 0'CT' 

o^Ttt8 8 O'C^TMAWi. 6 4 0'CKTM5!Ua 

a*trv\ tefflttis®!. aisittiL mmm (jar. 

r L^-f6]j ) oSWKfJKcJflv*:. <£6 

OmmHlil 200 , Ct4 0X7 0mmM^L. 
•ecOA-Ffl. fcil/I-NffltCO^Ttil 2 0 0*CT" 
3 04MS«»Lfca. £ffi«Ul£m\ G. H, 0«£ 
o^TJ±8 8 0iCtT«tWia, 6 4 0°Ct=T^L5a 

[0032] 





mm 


C 


Si 


Mn 


P 


S 


Ni 


Cr 


Mo 


Al 


V 


Ca 


Mg 


Bi 


Pb 


REM 




A 


0. 44 


0. 21 


0. 70 


0. 018 


0. 045 


0. 06 


0. 33 


0.02 


0. 021 


0. 08 


37 


52 








58 


B 


0. 43 


0. 25 


0. 79 


0.017 


0. 086 


0. 06 


0. 22 


0.02 


0. 014 


0. 09 


14 


23 










C 


0. 45 


0. 26 


0. 97 


0. 023 


0. 167 


0. 06 


0. 22 


0. 02 


0. 008 


0.09 


13 


39 










D 


0. 45 


0. 24 


0.80 


0. 022 


0. 091 


0. 05 


0. 26 


0. 01 


0. 016 


0.08 


29 


21 


0.02 








E 


0.43 


0. 23 


0. 78 


0.019 


0.095 


0. 05 


0. 25 


0.02 


0. 023 


0. 08 


27 


58 




0.03 






F 


0. 44 


0. 23 


0.82 


0.018 


0. 090 


0.06 


0. 23 


0.01 


0. 025 


0.09 


36 


19 






67 




G 


0. 41 


0. 23 


0.90 


0.014 


0. 058 


0. 09 


1. 13 


0. 02 


0.013 




30 


33 










H 


0. 39 


0.25 


0.85 


0.016 


0. 054 


0. 51 


0. 50 


0. 20 


0.020 




25 


17 










I 


0. 44 


0. 25 


1. 12 


0. 021 


0. 397 


0. 05 


0. 20 


0. 02 


0. 010 


0. 08 


7 


8 










J 


0. 44 


0. 26 


0. 71 


0. 020 


0. 053 


0. 06 


0.22 


0. 02 


0. 020 


0.09 




17 








it 
tt 


K 


0. 42 


0. 22 


0. 69 


0.019 


0. 047 


0. 06 


0. 29 


0. 02 


0. 015 


0. 10 


42 












L 


0.44 


0. 25 


0. 84 


0.019 


0. 058 


0. 06 


0. 21 


0. 02 


0. 031 


0. 09 














M 


0. 44 


0. 23 


0. 73 


0. 020 


0. 018 


0. 05 


0. 21 


0. 02 


0.031 


0.08 








0. 12 






N 


0. 44 


0. 24 


0. 82 


0.017 


0. 051 


0. 05 


0. 22 


0.01 


0. 033 


0. 08 


26 






0. 11 






0 


0. 41 


0. 22 


0. 75 


0.018 


0.019 


0. 08 


1. 13 


0. 03 


0.013 










0. 17 





[0033] mmmm^rm t wwgkttzm 2 c^-r . 

fUlfc h'U>U0j*9fta^!tgL-n#£ftS. Srfc. H 



mm\&&TizmkLx ! £%_V)\,9\ l zmLxfrc>z<v£ 

feV)V?<r>2fe<7)Y)V9-&Z3\,Z&?&2.T'<7)&ffflZ^ 

0 . z<r&mmimm 1 a^ut tmummzatixm 

Kt&fct&ZttfX'Zh. 
[0034 ] 
[«2] 
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I* 


P20 


P20 


SKH51((*>6mo ) 


SKH51 ( 0 5mn ) 




150m/min 


150m/min 


19m/min 


27m/rain 




0. 2mm/rev 


0. 10, 0. 15, 0. 20iWrev 


0. lmm/rev 


0. 2aWrev 










: 15mm 


mm 














(iSj/nais/wBaa) 


(01) 





[003 5] ttftJttKIM£li£f£3£. SftKKIttSlR* 

Bi. REMvmmmuz*')* immnphmbz^ 



[00363 
[H3] 





mm 






(mm) 


(■Km 




A 


0. 07 


7 


37 


631 




B 


0. 06 


13 


49 


862 


38 


C 


0.09 


24 


94 


985 


BH 
83 


D 


0. 09 


42 


94 


1013 




E 


0. 08 


40 


94 


1125 




F 


0. 07 


22 


53 


774 




G 


0. 09 


6 


35 


639 




H 


0. 10 


6 


34 


612 




I 


0. 06 


26 


94 


942 




J 


0. 11 


4 


28 


406 


it 


K 


0. 15 


2 


25 


318 




L 


0. 20 


3 


39 


393 


m 


M 


0. 18 


22 




688 




N 


0. 12 


32 


87 


920 




0 


0. 23 


17 


61 


587 



[00 3 7] C 
Mn, 



Mg. S&XVCatfm— ft&M\*lX'tfi 
(Mg. Ca) StS XI/ (M 
n. Mg. Ca) Scnft&tfmZZtltz. &1Z-fr&fa<n 



[0038] 
[*4] 
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0. 53 
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[0039] H3fcj;i>'[a4{i, *w*mnAMcr>im 
mm) T^*7aw>»fli*wjiLfcis»T-*4. a 

iStiO. 04%S. 0. 0037%Ca. 0. 005 

n. S. Ca, MgfflfUfcD. MnSk (Ca. 
Mg) S««£»*fcJ:ftfflf»flUlij^£3C*^J:3 

0. 051%S. 0. 0026%Ca, 0. ll%Pb 
im^li P b LT V i ft . £ Oft ^CaSJOil 

mttmfr^mmcommwmzntzhcDtmzix'Z ft 

tf. ^S^fiACIifcilftU. 07*5.1:1*08 
tijrtO. 0 5 8%S*aanLfclki«HLT«. s#*> 

MfLt^&. FeWBKt««XflrtWCotjtSi3Sft 



coo40]BitPb zm&mmuzmimD t ex 
ssffi&ihs&iwc «t ft t cnx'h ft . 

[004 1 ] ifc*4 frkWhttli 0 *%BJ^A 
tJtS^K^SSWttM^Wifc^-ttftt. A^JiCat 

m g cos-s- asjnfc: j: -o t ra— s ft U"^ojtnMK «t 9 
0 . ft* J: 0 1 scotiS*^tg 

lc£ 0 . Xfl»^(fi]±^^$aft£ t tffrfr^tz. 
I 0 0 4 2 ] #1 5 £*0WJO8y3£ffiWlW*S*£^ 

4-&< t 1 oiil±^iIST'x^'#ft-tft. 
[004 3] 
[«5] 
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[0044] 

(Hi 3 *A*»tii(»c^^^gqFL»SK8ttraKijJt 

[03 3 f^A*fl!Bl^xJl-r<v^iB««»fc:tJft 
[04 3 «Hj^AS:»Acoi^-r<^ffl^SB^tift 



C7)-£<02T'*>I>. 

[06] Jt«MN«rWfflSW)X^<VWiffifflt:*Jtt 
<7H-c7)2-Cj>&. 

[07 3 ifc««L*«JH!iawi^< v^B*fgaJ(ct3»t 

[08] immL&wmt£cr>xm-r<^M®i£mzt5n 

1 2t5£i?TLB$f?U 

2 SBEh^ 

3 ^h;l/^x2c7)b;l^^a$ 



(9) IS2 000-87179 (P20 0 0-8UrA) 
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S»»«fflH:h3^ari#itft 

(72>*5» ft& ft IE 

*«»JB»UifilSK+ft^-A#3007#«!! 
iljIMMHMt&tettl*] 

(72)%Bfl# 

^wiRjESSrtTiiieii^a^-x^soo?*^ 

(72)»W# l*JUU 

imwm mffl mm 



(72)»BJJ# *jf ft^ 

(72>»j8« « mm 

C72>»n« ^* an 

aa«MBattih3^Hri#tffi hs^ets 

02) mm m 7t& 

a»m«fflrph3^Bri#ifi hs^gts 

(72)%bj# fg* n 

s»i««fflttih3^Bii#ta hs^iK) 
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